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0 Method for bleaching llgnocellulose-contalning pulp. 

0 In a method for bleaching lignocellulose-containing pulp with a peroxide-containing compound, the pulp is. 
prior to the bleaching and in optional order, subjected to acid treatment at a pH - Qf up tQ abO ut-5 and treated with 
a complexing agent In order to release transition metal ions from their positions in the pulp. After the acid 
treatment, a magnesium compound and a calcium compound are added to the pulp at a pH of from about 3.5 to 
about 8 in order to reintroduce an optimum amount of magnesium and calcium ions into the putp. The pulp is 
then bleached with a peroxide-containing compound at a pH of from about 7 to about 13. 




EP 0 622 491 A2 



10 



IS 



20 



The oresent invention relates to a method for bleaching lignocellulose-containing pulp with a peroxide- 

containing compound at a pH of from about 7 to about 13. 
Background of the invention 

a process does not improve the brightness of the pulp. 

5 

nftscfi ption of the Invention 

recited in thejpper^d^ ciam^^^ ^^^^^^^ favourable ions is optimised. 

" toTi r;roC ^rS'and brightness with a low consumption of the peroxide-containing 

""^Tus' the invention provides a method for bleaching lignocellulose-containing pulp witt, a peroxide- 
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'"^■Ztm£^M,>«<, comblnea with «» a c».,pl«*g ag»« In .cco.danc« with «» 

'"TtLTeS method, magnesium ions are reintroduced into the pulp prior to bjeach'"9; ^^^j; 
achieved a surprising improvement of the final properties or me puip, ^o^ro j 
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u nmcMtit method it has been found that the content and the 

and reduction ot the kappa number. P^J^"*T'*^^f optimised to attain the synergistic effect 
posi«ons of magnesium as well as '^^^^"'^^^ 2d cSlcium ions have to be added at a pH of 
enabling effective peroxide bleaching. Thus, he !"°„„i^ig„t content of these ions, 

trom about 3.5 to about 8 in order tf«t *f .P"'P ^^"'"^^^^^^^ S^h brightness, low lignin content 

bleaching. u lAiUh tho treatment with a complexing agent and the 

AS a result of the acid pretreatment. .n and removed from the pulp. By 

subsequent dewatering or washing .^«9«- ^«^^"*f Z S rSoduced into the pulp, even under 

pulp in the peroxide bleaching will be ®sse"t.ally ttie same^^ compound are carried out in this order 

^ The acid treatment and the addition of magnesium and ^^'^''^J" ^ ^ay be performed 

and essentially within different pH ranges The ^^^^J^^^^^^'^'S^^l complexing agent may 
Whenever suitable from the point of view Jj^^j^^^^^^^ addition of magnesium and 

be carried out in a separate stage before or ^^^J^^'^^^^.,^ combined with the acid treatment or 
calcium compounds. Suitably, the treatment wim a comple^^^^^^^ ^^^^^^^^ a 

me addition of magnesium and calcium ^°'^P°^^^%^J^^/J^^.^^^ and calcium compounds 

complexing agent suitably are performed in a ^f^^^'^^^'^^Z^^.r.g agent and the addition of 
have been added. However, it is preferred that f 'T.^" ^'^^^^^^ acid treatment. After the 

effective the alkaline peroxide bleaching. Suitably, the weight ratio wg 
0 preferably from 1:1.5 to v.2.6. ^ ^hamod a^s well as the amount of calcium compound charged. 

The amount of magnesium compound charged, as weH ^ tne a 
.ay be up to about 4000 ppm. calculated ^1^'- «^ ToZund *e ri.ge 100-3000 ppm. 
amount of both the magnesium compound and the calcium compou 

preferably in the range of 500-2000 ppm. conditions, is so chosen that the 

,5 The amount of magnesium compound charged. we^l ^ me ^^^^^ 

content of magnesium in the pulp before tt,e pe^^^^^^^ JhelS content). Su«ab.y. the amount 

content of magnesium b«J'- c^"^;^^^^^^^^ i so chosen that the conter,t of 

rneS l^thTpr-forr^^^^ m the range of 100-300., of the original content. 

40 preferably in the range of 130-200%. conditions, is so chosen that the 

45 Original content, preferably in the range Of 65-^00 magnesium sulphate, magnesium chloride. 

60 used, such as dolomite. maanesium and calcium compounds should be in dissolved 

In order to achieve a satisfactory effect. various ways, depending on the type 

fom, When brought into contact with the pirtp. T'^'!,'=^„^;2^7tuteWr^ of from about 3.5 to about 8 
and properties of the pulp, among other » compounds, these com- 

with suitable temperatures and concentrations of the magnesium ana c 

66 pounds can bo brought into dissolved form. maanesium or calcium ions can be added to the 

Within the scope of the invan«on^ ^1 or ^J^^^rdiLo"- Thus, hard water containing 

pulp suspension via the water used e.g *°r, P" f ^j"^^^ 
magnesium or calcium ions, or a combinahon thereof, may advantageously 
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magnesium or calcium as base. Ha«,at«rinn or washina stage after the treatment with the 

-me present method preferably compnse a dewatenng or ^^smng ^ag undesirable metal 

hydrochloric acid, preferably sulphuric acid. esoeciallv adverse effect on alkaline peroxide 

Manganese ions in the pulp, for example. "^^^^^^..^^P^^;""^^^^^ .^^^ are therefore primarily 
bleaching. Compounds forming strong complexes are nitrogen-containing 

used as comP.e>«ng agen^^S;^^^^^^^^ polyphosphonic 
organic compounds, primanly nitrogen conxaininy H y ' j polycarboxylic acids are 

adds, and ""rogen-c^nt^ning jj^ly^^^^^^^^^ ^^^^ nKrilo-triacetic 

dlethyleneWar^ne pentaacj^^ ^JJ^^^^^^'^^Z Diethylenetriamine pentaphosphonic acid is a 
add (NTA). DTPA and EDTA being ®speciaiiy prei« ' oounds can be used as complexing 

preferred nitrogen-containing P^^^^^^ ^^f,:/^ ° ttrio aTdT ain^ acid, or phosphonic acids, 
agents, such as P°Wcartx)xyhc acds su^t^^^ ohlorine-free bleaching agents, for 

preferably used, making the bleach plant a more c'^sed Jj^^ . ^ ent method, since 
, ' Tlie choice of pHJnJhette^tn^^ ^ K 

the magnesium and calcuium ions having a mvourable-effect °" *^ ,he treatment Q P 
1 be optimised both with respect to amount and pos^^^^^^ ^ ^ 

present in the incoming pulp, as well the eflec«ven complexing agent and 

^watering or washing stage. Furtherrrore. ^^a^""* ^^^"2 tTmperXire. residence time, and pH. 
on the conditions prevailing of dry pulp, based on a 

«, However, the amount of complexing agent cl^^rged ^" "J " , ^ preferably from O.l kg to i 

:S^s^n\e^r4e^fO..^^^^^^^^^^ 

. J;o:::7rurZ1'^'^^^^^^^ ™ . 4-... and preterab. in the range of ..S-7. 

It is especially preferred that the pH is in j^^a^ t,e subjected to add treatment in an 

Before the -id treatm-t in Such additional 

additional stage, thereby to obtain a pa™cu<a"y ^ ^ , transition metal ions 

treatment may be suitable in alkaline P^^^'^'^^V'Jrtrrelle ore suS instTce is organosolv pulp. 
60 is unusually high or in which these ions are 'f performed in the 
,n a preferred mode of carrying out the P^"* '^f'^^^jH^^t^ Suitable delignifying 

especially preferred. Hoiinnifvinn chemical in the present method, it is possible to bleach 
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ThJii^hT^^iiirt^^ reasonable, adding of 

adding of chlorine dioxide 

P^^'''^^- " reduced adding of chlor.ne "'^^^^J'"* ^-^^^ the plants Increases essentially. 

:::3:rir:rsCsC^ 

. tr;r.oX=rdr; ... andW. tro. . 

'° ' wlTeV-Jt mlod comprises dellgnification with chlorine dioxide, the amount c«n be indicated 
as a charging factor (CF) as follows 

CF = total amount of active chlorine in kgAonne of dry pulp / (1) 

Kappa number prior to deHgntfication ^co^^^^^^^^ ^ method, the 

T,us. 1 kg Of ^as^r^-^oT from^'to 5. and preferably from 1 to 3. 

charging factor may be from about 01 to aTOUx 1U. 5U1W x ,^ treatment and the 

The present method can Include a ^-/'^^^.^^^ ^^^^^^^^^^ before and/or after the 

r;ig ^^^^^^^^^^ rStiory: tzz 

^ o^wUtS f'rone^ rrL^r .^s 0^ ..ng a suitable pH in the 

"Tthn^-nt method, fhe acid treatment, treatment with ^^^^^^\ZZ'f^^l 

3S-r2oT:dTe^x:r.^ 

' nCr— ^r^t^'^r-- weight and preferably from 

Z:t^lf:^:VX^^oon^r^^ compound is performed at a pH of from about 7 to about 13. 
suitably a pH of from 8 to 12. and preferably a pH^^^ compounds, such as hydrogen 

5 The peroxide^ntalning compound comP^'s^^ ^^^^"'^^ToraanS peroxide compounds, such 

Tero'Snr a m°l" Of Vogen peroxide and oxygen, and prefer^ly is hydrogen perox.de. 

pulp may be used as ^^^^JT^y ZT^TS^^^^^ - 

Chemical or mechanical trea^on^^^^^^ ^ p.^, to 

rp::«-17sC^^^^^ - li^Llulose^ntaming pulp consists of sulphate 

. -'Ct^n and I. -an^^^^^^^^^^ 

rr:S'Ed.t:rml^. I^"!:: X: desc'^rlp^™,. the examples and the claims concern 

TsS: orhy^^^n^re T^L^^c « est.«sh^ by ^tratlon w.h sodium thlosul- 
phate. and potassium permar,ganate and sodium thiosulphate. respectively. 
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37.9% ISO and a v.scosity of ^Jj^f rfoart cinLLL of 10% by weight and for 30 min. 

The acid treau^ent Jf^^^^^^^^^^ and calcium sulphate (Ca) were added 

Alter raising the pH to 5. ^DTAjQ). magnesium s^^^^ y/ ^^^^^^ p^,p 

(test 1). The conditions «° ^^ff" ^J' a pTp ^ncentration of 10% by weight and for 60 min. 
suspension^ The ^e^tm^^^^^^^ ^^^^ calcium 

"""nT adld resSct^Sy loS ppm and 1500 ppm. based on alkaline^arth metal per dry 

compounds adaed was, respectively, iwv/ tamnfiratnm of 90 'C. a res dence 

concentration of 25 A oy weigni, <iiiu uio.. ^. L kv weioht For comparative purposes, 
minutes, the pulp was dewatered to a Pu'P °^25^ by -^^^^^^^ sulphate ^st 3) 

only magnesium sulphate f ^^^'7"? ^^"'Pj^ iES ^e^L of Te complexing agent and of the 
were added after the acid treatment. ^^L^^'J *° '""f 3 ^e^e otherwise in keeping with 

Ts^rr^Sir :^.::Zt:ZZ^^:X^ro,^ Pe-e appear from .e 

Table below. 

TABLE I 




Test 



1 

2 
3 



Sequence 



A-(Q + Mg + Ca)-P 
A-(Mg + Ca)-P 
A-(Mg)-P 



Kappa number 

7.1 
7,3 
8.4 



Viscosity (dm^/kg) 

865 
705 
730 



Brightness (%ISO) 

76.4 
74.9 
71.0 



Remaining H2O2 
kg/tonne 



8.6 
1.6 
1.6 



T^Ki^ thot thA nmtreatment of Dulp in accordance with the present invention 

being comparaUvsly tow. soiiwood having s Mppa immber o( as. a brightness et 

B2!5E]e2-. °«vg«HJ.W««""*?^ ^"(^^T^cSce — *. p™sen> method (Bat 1). The 

washed as m Example 1 . For comparaiive ^"^'^ ; ^ ^ ^ treatment. The 

aJeJlTbleaching with hydrogen peroxide appear from the Table below. 

TABLE II 



Test 



Sequence 



1 

2 
3 



A-(Q + Mg + Ca)-P 
A-(Q + Mg)-P 
A-(Q)-P 



Pulp properties after H2O2 



Kappa number 

2.2 
2.6 
3.4 



Viscosity (dm^/kg) 

765 
705 
560 



Brightness (%ISO) 



84.9 
81 .8 
75.0 



Remaining H2O2 
kg/tonne 



11.1 
11.0 
0 



,t is evident from the Table that the present treatment of pulp is an environmentally compatible, 
selective and effective method for bleaching pulp. number of 14 8 a briahtness of 
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30 



35 



40 



45 



^ onH hiftarhed with hvdroaen peroxide. In delignification. 

the presence of magnesium and calcum, and bleached witn "^^ ^ p^ip, i.e. the 

chlorine dioxide was added in an amount a^^^^ concentration of 

batching factor was 2. Delignification was Perfom,ed at « ^^-^P^^^^^^^^^^ s„,phate and 

10% by weight and ^^^I^ ^LZZ^ZZ^V^^^^ - ^^^^'^ ^"^^ 

^JirSntr <S'rt ^ZrS^ r brrU ^.^en peroxide 
appear from the Table below. 

TABLE III 



50 



55 



Test 


Sequence 


PuId properties after H2O2 


Remaining H2O2 kg/tonne 


Viscosity (dm^/kg) 


Brightness (%ISO) 




1 

2 
3 
4 


D-(Q + Mg + Ca)-P 
D-(Q + Mg)-P 
D-Q-P 
D-P 


850 
820 
650 
700 


88.5 
85.6 
80.1 
77.3 


11.2 
10.7 
0 
0 



J 



being comparatively low. Hoiinnifind with ozone (Z), treated with EDTA in 

Example 4 : The sulphate pulp used in Example 3 ^^^^^^'^^ Jd bSed w"^ hydrogen peroxide, 
ttii-^ce of magnesium and calcium at different pH J ' orrlture of 25 • C a Julp concentration 
Delignification with ozone was performed at a pH of 2.1 *«^Xfed was 7-8 kc^onne dry pulp. The 
of ^out 40% by weight and for 2-3 min. The amount °» ^^^^^^f^^af^^f^.J.^^^^ in 
combined treatment with EDTA and addition of magnesium ana '^"'^ nerformed as in 

Example 1. except that pH was varied. The '>'«^2'"9 J'* '^^^^^^^ ThHsults obtained after the 
Example 1- After each stage, the pulp was washed as in Example 1. me resu 
bleaching with hydrogen peroxide appear from the Table below. 



TABLE IV 



Remaining H2O2 kg/tonne 




inTS izz:^::^:^ Ss^^;:=JCi— 

The suiphate pulp used in Example 3 - JeHg^^^^^^^^^^ 

^Sd^m. and bleached with hydrogen ^'^^fl^^l^^^X^^^^^ i""^^«te the effect 

same stage as in Mg and Ca (Q2. test 1). as well .'^f^'^! J the combined treatment 

Of the point Of addition of the <=o'"P'«-"«Jf^;^;^^^^^^^^^^ pelmed as in Example 1. 

with EDTA and addition of magnesium and calcium P^^*\^^^ '^^g'^dded per tonne dry pulp, 
as were the bleaching with hydrogen peroxide. In Q1. 15 "^9 J"! ^./^^ 

giving a pH of 2.0. Othen^ise. Q1 was P«^°^7^ 't^'^^P^^^^^^^^ S oM^ni SerTbleaching 
30 min. After each stage. tHe pulp was washed as m Example 1 . The results owainea 

with hydrogen peroxide appear from the Table below. 
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TABLE V 



Test Sequence 



1 

2 



Z-(Q2 + Mg + Ca)-P 
Q1-Z-(Mg + CA)-P 



Pulp properties after H2O2 



Kappa number 



3.2 
3,1 



Viscosity (dm^/kg) 



820 
775 



Brightness (%ISO) 



82.3 
82.9 



Remaining H2O2 
l^g/tonne 



10.8 
9.0 



weight. .A«-Xrin1^"ro^t of ^1 ppm. SaSTl agneLm. and calcium sulphate in an 
magnesium sulphate in an amount or P^" • at 50' C, for 60 min and with a pulp 

amount Of 600 ppm ^ ^^^^^^^ peroxide at a temperature 

79?^ or a es2,e^^ S of 2^ min an'd L a pulp concentra«on of 10% weight The addi.o„ 
of 90 C. for a "^esioenoe^me hydrogen peroxide, and pH was 11. 

of hydrogen peroxide *as 25 kg/tonne dry puip oas^^ deionised water having a 

ZrJ^.^rn«"L'S2r,T,« 4,. J'os-s «, .ha PO-o.* b,«*«g 

appear from the Table below. 

TABLE VI 



Mg ppm 



Ca ppm 




Ratio Mg:Ca 



1:2 



Pulp properties after H2O2 



Viscosity (dm%g) 



750 
740 
670 
665 



Brightness (%ISO) 



85.0 
82.1 
82.0 
77.4 



,t is evident from the Table that the combined addition of magnesium and calcium to the pulp results 

in a strong pulp of »;*9h brightness _ aelignified with chlorine dioxide (D). treated with 

Exemple 7: The sulphate pulp used m ^^^^^^^^^^^^ hydrogen peroxide (P). i.e. the 

^^n^^^^^^ was Sred wl « collation's of^ and P to illustrate 

^effect of1he baS^^^^^^^^^^ tOLl amount of the produced chlorine containing oompound^^^^^ 

the l*'^ .^'^^^^^^ ISO The delignification with chlorine dioxide were as in Example 1, 

constant final brightness of 88/0 ibu. me ^^"9"""; combinated addition of EDTA. 

apart from the batching factor which was from 0-67 up to ^ .J^e c^^^^ J 

Magnesium sulphate and ^^^^^^^^^^ hydrogen 
were as in Example 1. apart from that the tetipermure was u ^, j„g 

containing compounds from the sequence w^ ^ accordinp to the standardized 
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peroxide appear from the Table below. 

TABELL VII 



Test 


D as active 


P (kg/ton) 1 




chlorine (kg/ton) 




1 


10 


40 


2 


15 


32 


3 


20 


26 


4 


25 


20 


5 


30 


16 


6 


44 


4 



Brightness (% ISO) 




88.1 
88,3 
88,0 
88,4 
88,3 
88,8 



Chlorine compounds in waste water 



Clos- 



er 



AOX I Total counted as CI 
(kg/ton massa) 



0,5 

1.1 
1.6 

2.5 
3,1 
4.6 



1.4 
2,3 
2.9 
3.2 
3,7 
6.4 



0,20 
0.30 
0,40 
0.53 
0.68 
0,90 



1.8 
3,1 
4,0 
4.8 
5.7 
8.9 



level pwmits a hl9Wv deor» of dosing «.= 'f^^'. „„^, „, 9.0, , brtohlmss ol 

autoclave was pressurized with oxygen to "'^j/^Pf' "'^^"'^J, J ^ ^^.f^ 5 ^fter bleaching. After 
temperature to 110-C. the P^'P/- .f ^J'e ll't of chTIe co 5ning compounds from 
each stage, the pulp was w^hed^ fT. ' /of wasrwater T^e amounts of chlorate and chloride 
the sequence we.« measured .n the total volume of waste '^^^J^^^°^^^ .^he amount AOX was V 

were measured Jth '--J-^^^S''^^^^^^^ ^ 
^To^SthCh'^o a^Ved^^^^^^^ at room temperature. As -P-i^n^th^^^^^^^ 



.H-0 
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TABELL VIH 



D as active 
chlorine (kg/ton) 



9.6 
14,4 
19.2 
24,0 
40,0 



P (kg/ton) 



40 
30 
25 
20 
3,5 



Brightness (% ISO) 



89.8 
90.1 
90.3 
90,5 
89,9 



Chlorine compounds in waste water 



CIO3 



Cr I AOX I Total counted as CI 



(kg/ton massa) 



0.5 
1,0 
1,5 
2.4 
4.4 



1.3 


0.17 


1,8 


2.2 


0,28 


2.9 


2.8 


0,33 


3,8 


3.2 


0,50 


4,7 


4,6 


0.85 


7,7 



1. 



It is evident from the Table that it is possible, with the present treatment of pulp, to produce a pulp 
with high ChinSTal at the same time reduce the amount of chlorine containing compounds to a 
level which pennits a highly degree of closing the cellulose factory. 

Claims 

A method for bleaching lignocellulose^ntaining pulp with a peroxide^ontaining compound, char- 
icteS by prior to the bleaching and In optional order, subjecting the pulp to acd taeatment at a pH 
TT^^^s Z treating the%ulp v«th a complexing agent, adding to the MP- " 
?re2ent a magnesium compound and a calcium compound at a pH of from about 3-5 to abou^ 8 .n 
o^erto ^introduce magnesium and calcium Ions into the pulp, whereupon the pulp -s bleached at a 
pH of from about 7 to about 13. 

2. A method as claimed in claim 1, characterized in that the lignocellulose^ntaining pulp is a 
chemically digested pulp. 

3. A method as claimed in claim 1 or 2. characterized in that the acid treatment takes place at a pH of 
from 1 .5 to 4. 

4. A method as claimed in any one of the preceding claims, characterized in that the magensium and 
calcium compounds are added at a pH of from 4 to 7.5. 

5 A method as claimed in any one of the preceding claims, characterized in that the peroxide-containing 
compound consists of hydrogen peroxide or a mixture of hydrogen peroxide and oxygen. 

6. A method as claimed in any one of the preceding claims, characterized in that the complexing agent 
Is a nitrogen-containing organic compound. 

7 A method as claimed in claim 6, characterized in that the nitrogen-containing organic compound is 
diethylenetriamine pentaacetic acid (DTPA) or ethylenediamine tetraacetic acd (EDTA). 

a A method as claimed in any one of the preceding ''•'^■[^'^'^^f JVlOO% ^^^^^^ 
complexing agent charged is in the range of 0.1-1 kg/tonne of dry pulp, based on a 100 ^ product. 

9. A method as claimed in any one of the preceding claims, characterized in that the acid treatment 
takes place in the presence of a delignifying chemical. 

10. A method as claimed in claim 9, characterized in that the delignifying chemical comprises ozone, per- 
acids and salts thereof, and chlorine dioxide. 

11. A method as claimed in any one of the preceding claims, charact«rteed in that the acid treatment and 
the treatment with a complexing agent take place in a single stage. 
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12 A method as claimed in any one of the preceding claims, characterized in that the treatment with the 
complexing agent and the addition of the magnesium and calcium compounds take place in single 
stage. 

13, A method as claimed in any one of the preceding claims, characterized in that the pulp is dewatered 
or washed before and/or after the treatment with a complexing agent. 

14. A method as claimed in claim 9, characterized in that the delignifying chemical is chlorine dioxide. 

10 15 A method as claimed in claim 14, characterized in that the total amount of chlorine containing 
compounds in the waste water, from all stages, is less than 5 kg/ton pulp, based on the element 
chlorine. 

16. A method as claimed in any one of the preceding claims, characterized in that the pulp is dewatered 
or washed after the addition of the magnesium and calcium compounds. 



15 



17. A method as claimed in any one of the preceding claims, characterized in that the pulp is dewatered 
or washed before the addition of the magnesium and calcium compounds. 

20 18. A method as claimed in any one of the preceding claims, characterized in that the weight ratio of Mg 
to Ca is from about 1:1 to about 1:4. 

19. A method as claimed in any one of the preceding claims, characterized in that the pulp is bleached 
with ozone or chlorine dioxide at a pH of up to about 3. 

25 



30 



35 



40 



45 
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